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7KHSURFHGXUHFRUUHODWHVIDFWRUVLQIOXHQFLQJWKHRFFXUUHQFHRIODQGVOLGHVZLWKGLIIHUHQWW\SHVRILQWHUYHQWLRQDQG
VXJJHVWVWKHFRXQWHUPHDVXUHVWKDWDUHEHVWVXLWHGWRWKHPLWLJDWLRQRIODQGVOLGHULVN
7KLVZRUNVWDUWVIURPDSUHYLRXVUHVHDUFKDLPHGDW]RQLQJODQGVOLGHVXVFHSWLELOLW\,QRUGHUWRGHYHORSWKHODQGVOLGH
VXVFHSWLELOLW\DVVHVVPHQWRQZLGHDUHDVWKHDXWKRUVKDYHSURSRVHGDPXOWLYDULDWHVWDWLVWLFDODQDO\VLVSD\LQJSDUWLFXODU
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NQRZOHGJH RI WKH LQIOXHQFH IDFWRUV FDQ SURYLGH XVHIXO GHVLJQ VXJJHVWLRQV IRU WKH FKRLFH RI VXLWDEOH W\SHV RI
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3ODQQLQJ/DQGVOLGHULVNPLWLJDWLRQWKURXJKVXVWDLQDEOHFRXQWHUPHDVXUHV
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IRUWKHFUHDWLRQRIPDSVWKDWRQWKHEDVLVRISUHGLVSRVLQJIDFWRUVDQGWKHFKDUDFWHULVWLFVRIWKHWHUULWRU\VXJJHVWZKDW
PD\EHWKHPRVWDSSURSULDWHLQWHUYHQWLRQVIRUWKHPLWLJDWLRQRIODQGVOLGHULVN
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x 5HWDLQLQJVWUXFWXUHV
x 5HLQIRUFHPHQWZLWKLQFOXVLRQV
x 3URWHFWLYH,QWHUYHQWLRQVE\VRLOELRHQJLQHHULQJ
x 3URWHFWLRQ,QWHUYHQWLRQVIRUURFNVORSHV
(DFKRI WKHVHFDWHJRULHV LQFOXGHVDQXPEHURIFRXQWHUPHDVXUHVZKLFKFDQ WKHQEH VXEVHTXHQWO\HYDOXDWHGDQG
FKRVHQLQIXQFWLRQRIWKHVSHFLILFFKDUDFWHULVWLFVRIWKHVLWHE\DSURSHUGHVLJQ
7KHIDFWRUVWKDWDOORZWRGLVFHUQEHWZHHQW\SHVRILQWHUYHQWLRQKDYHEHHQWDNHQLQWRDFFRXQWDQGIRUHDFKW\SHRI
LQWHUYHQWLRQDOOWKHIDFWRUVZHUHFODVVLILHGLQWRWKUHHFDWHJRULHV
x GRPLQDQWLHIDFWRUVWKDWKDYHDVLJQLILFDQWLQIOXHQFHHJZDWHUDFFXPXODWLRQRQGUDLQDJH
x FRQWUROLHIDFWRUVWREHH[DPLQHGHYHQLIWKH\DUHQRWGHWHUPLQDQWIRUWKHGHVLJQ
x LUUHOHYDQWLHIDFWRUVWKDWKDYHDQHJOLJLEOHLQIOXHQFHLQWKHGHVLJQRIWKDWVSHFLILFFRXQWHUPHDVXUH
7KHFRQVLGHUHGIDFWRUV WKHLU FODVVLILFDWLRQDQG WKHDVVLJQHG³ZHLJKWV´DUH UHSRUWHG LQ7DEOH1RWH WKDWVRPH
IDFWRUV OLNH OLWKRORJ\ FRXOG KDYH KLJK LQIOXHQFH RQ ODQGVOLGH VXVFHSWLELOLW\ EXW GR QRW KHOS LQ FKRRVLQJ D
FRXQWHUPHDVXUHVDWWHUULWRULDOVFDOH
7DEOH7KHVL[FDWHJRULHVRIFRXQWHUPHDVXUHVDQGUHODWLYHGRPLQDQW'FRQWURO&DQGLUUHOHYDQW,IDFWRUVZLWKWKHUHODWLYHUDQJHV
 5HSURILOLQJ 'UDLQDJH 5HWDLQLQJ 5HLQIRUFHPHQW %LRHQJLQHHULQJ 3URWHFWLRQ
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UHSUHVHQWVWKHLQIOXHQFHRIWKHFRQVLGHUHGIDFWRURQHDFKVLQJOHLQWHUYHQWLRQDVVKRZQLQ)LJXUH
7KHYDOXHVHTXDOWRVKRZWKDWWKHIDFWRULVLUUHOHYDQWIRUWKHFKRLFHRIWKHW\SHRILQWHUYHQWLRQZKLFKLWUHIHUVWR
&RQYHUVHO\LIWKHZHLJKWLVKLJKWKHIDFWRUKDVDJUHDWLQIOXHQFHLQWKHFKRLFH'HILQHGDUHODWLRQVKLSEHWZHHQWKH
IDFWRUV DQG WKH W\SHV RI LQWHUYHQWLRQ DPDS RI DOO FRXQWHUPHDVXUHV QHFHVVDU\ IRU IXUWKHU SURFHVVLQJ EXW KDUG WR
XQGHUVWDQGEHFDXVHDOOLQFOXVLYHDQGWKHQPDSVRIWKHLQGLYLGXDORQHVKDYHEHHQFUHDWHG
,Q WKHPDSRIDQ\VLQJOHFRXQWHUPHDVXUH WKHDUHDV LQZKLFK WKH LQWHUYHQWLRQ LV UHFRPPHQGHGDUH LQGLFDWHG LQ
JUHHQLQUHGWKRVHIRUZKLFKLWLVDGYLVHGDJDLQVWDQGILQDOO\WKHUHPDLQLQJDUHFRORUHGLQ\HOORZ,QWKH\HOORZDUHDV
WKHFRQFHUQHGLQWHUYHQWLRQLVQRWVWULFWO\DGYLVHGQRUGLVFRXUDJHG$VDQH[DPSOHWKHPDSRIDVLQJOHFRXQWHUPHDVXUH
IRUWKHGLVWULFWRI*HQRDZKLFKLVORFDWHGLQ)LJXUHDLVVKRZQLQ)LJXUHVE,WLVZRUWKXQGHUOLQLQJWKDWPRVWRI
WKHFRVWDOUHGDUHDVDUHXUEDQ]RQHVZKHUHWKHSUHVHQWWHUULWRULDODQDO\VLVLVQRWVLJQLILFDQWKHQFHQRFRXQWHUPHDVXUH
LVUHFRPPHQGHG
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
)LJ2QWKHOHIW,WDOLDQPDSZLWKWKH*HQRD3URYLQFHLQUHG2QWKHULJKWPDSRIUHSURILOLQJUHFRPPHQGHGFRXQWHUPHDVXUHVZLWKD]RRPRQ
3RUWRILQRSURPRQWRU\DQGZLWKWKHLQGLFDWLRQRIWKH7LJOLHWRWHVWDUHDLQF\DQ
9DOLGDWLRQ
$VLJQLILFDQW YDOLGDWLRQRI WKH UHVXOWVKDYHEHHQFDUULHGRXW&DVH VWXGLHV UHYLHZHG LQ WKHYDOLGDWLRQGLIIHU IRU
FKDUDFWHULVWLFVDQGIHDWXUHV LQRUGHUWRH[SHULHQFHWKHSURFHVVLQGLIIHUHQWVLJQLILFDQWFRQGLWLRQV7KHUHVXOWVKDYH
EHHQYHU\HQFRXUDJLQJ)RUEUHYLW\RQO\RQHRIWKHVLWHVDQDO\]HGIRUYDOLGDWLRQLVKHUHVKRZQ
7KHVWXG\DUHDLV ORFDWHGDW7LJOLHWRDVPDOOYLOODJHFORVHWR*HQRDDVLQGLFDWHGLQ)LJXUHEDW WKHUHJLRQDO
ERUGHUEHWZHHQ/LJXULDDQG3LHGPRQWDWDERXWPDERYHVHDOHYHO7KHDQDO\]HGDUHDLVSULPDULO\FRQFHUQHGZLWK
WKH3URYLQFLDO5RDG1R7LJOLHWR2OELFHOOD7KHURDGKDVDQXSVWUHDPVLGHZLWKIDFHVRIGLIIHUHQWKHLJKWVIURP
ZKLFKPDQ\URFNIDOOVRFFXU7KHYDOOH\LVERUGHUHGE\WKH2UED6WUHDPIORZLQJDERXWPHWHUVEHORZ7KHURDGFDQ
EHGLYLGHGLQWRWZRGLIIHUHQWVHFWLRQVGHSHQGLQJRQWKHPRUSKRORJLFDOFKDUDFWHULVWLFVRIWKHWHUULWRU\
7KHILUVWVWUHWFK)LJXUHDKDVDOHQJWKRIDERXWPHWHUVDQGLVFKDUDFWHUL]HGE\
x URFNIDFHVH[FDYDWLRQVRIKHLJKWVXSWRPHWHUV
x )DOOVRIODUJHEORFNVNJNJ
x 9HU\VWHHSVORSHVDOPRVWYHUWLFDO
7KHVHFRQGVWUHWFKRIURDG)LJXUHEKDVDWRWDOOHQJWKRIDERXWPHWHUVDQGWKHIROORZLQJFKDUDFWHULVWLFV
x )DFHVDQGH[FDYDWLRQVRIKHLJKWVXSWRDPD[LPXPRIPHWHUV
x )DOOVRIPHGLXPVL]HGEORFNVNJ
x 3RUWLRQVRIWKHIDFHRIORRVHVRLOZLWKRXWYHJHWDWLRQ
7KH FRXQWHUPHDVXUHV SURSRVHG IRU WKH URDG VDIHW\ E\ SURSHU GHVLJQ DQDO\VHV ZHUH RI WZR W\SHV FRUWLFDO
VWUHQJWKHQLQJLQDGKHUHQFHWRWKHIDFHIDFLQJWKHURDGDQGDURZRIURFNIDOOEDUULHUVDWWKHXSSHUHQGRIWKHIDFHDORQJ
WKHURDGVHFWLRQ7KLVW\SHRILQWHUYHQWLRQDUHRIUHLQIRUFHPHQWDQGSURWHFWLRQUHVSHFWLYHO\
)URPWKHFRPSDULVRQZLWKWKHUHVXOWVRIWKHPDSVRIWKHFRXQWHUPHDVXUHV)LJXUHRQHFDQVHHKRZERWKWKH
UHLQIRUFLQJLQWHUYHQWLRQVERWKSURWHFWLYHLQWHUYHQWLRQVDSSHDUWREHUHFRPPHQGHGDORQJWKHHQWLUHVWUHWFKRIURDGDV
ZHOO DVDOVR WKH UHWDLQLQJVWUXFWXUHV W\SHRI LQWHUYHQWLRQRIWHQXVHG WR URDGVLGH7KHUHIRUH WKHYHULILFDWLRQRI WKH
LQWHUYHQWLRQVPDSVIRXQGWREHVDWLVIDFWRU\
7KH REVHUYDWLRQ RI WKH RWKHU LQWHUYHQWLRQV PDSV LV LQWHUHVWLQJ WR QRWH WKDW WKH UHSURILOLQJ RI WKH VORSH LV
UHFRPPHQGHGRQO\LQWKHILUVWSDUWRIWKHZD\WKDWFRUUHVSRQGVWRDUHDVZLWKKLJKIDFHVDQGVWHHSVORSHV

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
)LJ)LUVWSDUWRIWKHURDG63RQWKHOHIWVLGHURXQGHGLQEOXHWKHVHFRQGSDUWRQWKHULJKWVLGHURXQGHGLQRUDQJH
,QFRQWUDVWVRLOELRHQJLQHHULQJDQGVXUIDFHSURWHFWLRQDUHPRVWUHFRPPHQGHGRQO\LQWKHVHFRQGVWUHWFKRIURDG
DVRQHFDQVHHIURPWKHSLFWXUHV7KLV]RQHLVUHDOO\VXLWDEOHIRUDSRVVLEOHUHYHJHWDWLRQEHFDXVHWKHVRLOLVEDUH7KH
GUDLQDJHPDSILQDOO\GRHVQRWSURYLGHDQ\VLJQLILFDQWLQIRUPDWLRQIRUWKHDUHDLQIDFWWKLVW\SHRILQWHUYHQWLRQLVQRW
WDNHQLQWRFRQVLGHUDWLRQ2YHUDOO LQWKHVWXG\DUHDWKHUHLVDJRRGPDWFKEHWZHHQWKHLQWHUYHQWLRQVWKDWKDYHEHHQ
SURSRVHGDIWHUDFDUHIXOVWXG\RIWKHVSHFLILFURDGVHFWLRQDQGWKRVHPRUHJHQHUDOO\VXJJHVWHGE\WKHLQWHUYHQWLRQV
PDSV7KHYDOLGLW\RIWKHPDSVDSSHDUVWKHUHIRUHFRQILUPHG


)LJ0DSVRIWKHFRXQWHUPHDVXUHVDSSOLHGWRWKHFDVHVWXG\RIURDG63
'DWDSXEOLFDWLRQRQWKH:HE
7KHUHVXOWVRIWKHGHYHORSHGSURFHGXUHDOORZWRREWDLQYDULRXVPDSVRIWKHFRXQWHUPHDVXUHVZKLFKFDQEHHDVLO\
GLVSOD\HGRQDGHVNWRS*,6YLHZHU$VDQH[DPSOHWKHGDWDUHIHUUHGWRWKHDQDO\]HGDUHD'LVWULFWRI*HQRDKDYH
EHHQ SXEOLVKHG XVLQJ WKH IUHH DQG RSHQ VRXUFH VRIWZDUH 4XDQWXP*,6 4*,6 VHH )LJXUH  DQG
KWWSZZZJLVKRVWLQJJWHULWTJLVVLWHTJLVZHEFOLHQWKWPO"PDS KRPHJWHUSURJHWWLPDSSDBLQWHUYHQWLTJV
7KH SURYLGHG PDS LV RQO\ D SURWRW\SH EXW REYLRXVO\ LW LV SRVVLEOH WR DGG WR WKH ZHEPDS PRUH LQIRUPDWLRQ
FRQFHUQLQJ H[SRVXUH DQG YXOQHUDELOLW\ LQ RUGHU WR SURYLGH WR WHFKQLFDO VWDII RI SXEOLF DGPLQLVWUDWLRQV GHVLJQHUV
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LQVXUDQFHFRPSDQLHVRSHUDWLQJLQODQGVOLGHULVNPDQDJHPHQWD'HFLVLRQ6XSSRUW6\VWHP'66IRUDPRUHHIILFLHQW
DOORFDWLRQRIUHVRXUFHV


)LJ:HEPDSSUHYLHZRIKWWSZZZJLVKRVWLQJJWHULWTJLVVLWHTJLVZHEFOLHQWKWPO"PDS KRPHJWHUSURJHWWLPDSSDBLQWHUYHQWLTJV
&RQFOXVLRQV
7KHSURFHGXUHSUHVHQWHGLQWKLVSDSHUDOORZVWRFUHDWHPDSVRILQWHUYHQWLRQVIRUODQGVOLGHULVNPLWLJDWLRQ,WFDQEH
HDVLO\DSSOLHGWRDQ\DUHDLQZKLFKWKHPDSVRIODQGXVHURDGVDQGWKHGLJLWDOWHUUDLQPRGHO'70DUHDYDLODEOH
7KHVHJHRJUDSKLFDOGDWDDUHUHDGLO\DYDLODEOHIRUDOPRVWDOOWKHWHUULWRULHV7KHFRQVLGHUHGIDFWRUVDUHWKRVHWKDWDOORZ
WRGLVFHUQEHWZHHQ W\SHVRI LQWHUYHQWLRQ LHVORSHDVSHFWHOHYDWLRQZDWHUDFFXPXODWLRQ ODQGXVHGLVWDQFH IURP
URDGVDQGUDLOZD\V2EYLRXVO\IXUWKHUIDFWRUVFRXOGEHDGGHG6LPLODUO\LWZRXOGEHSRVVLEOHWRFRQVLGHURWKHUW\SHV
RIFRXQWHUPHDVXUHVDGGLQJPRUHGLJLWV WR WKHFRGHV WKDWKDYHEHHQ LQWURGXFHG7KHFULWLFDODVSHFWVFRQVLVWRI WKH
FKRLFHRIWKHEDVLFWKHPDWLFPDSVWKHLUVFDOHIDFWRUDQGWKHLUXSGDWLQJWLPHEHFDXVHJRRGDFFXUDF\DQGSHULRGLFDOO\
XSGDWHGGDWDDUHH[WUHPHO\LPSRUWDQW7KHPDSVRIFRXQWHUPHDVXUHVVRFUHDWHGFRXOGEHXVHIXOWRLGHQWLI\LQDGYDQFH
WKHW\SHVRILQWHUYHQWLRQVZKLFKFRXOGEHSURSRVHGVXSSRUWLQJEXWQRWUHSODFLQJWKHGHVLJQHUEXWFRXOGEHDOVRD
VXSSRUWLQODQGPDQDJHPHQWDQGODQGXVHSODQQLQJIRUDPRUHHIIHFWLYHDOORFDWLRQRIUHVRXUFHV,QRUGHUWRPDNHWKHVH
UHVXOWVDYDLODEOHHYHQWRQRQH[SHUW*,6XVHUVDVGHVLJQHUVWHFKQLFDOVWDIIRISXEOLFDGPLQLVWUDWLRQVDQGLQVXUDQFH
FRPSDQLHVRSHUDWLQJLQODQGVOLGHULVNPDQDJHPHQWWKHPDSVFRXOGEHSXEOLVKHGRQDZHE*,6VLWHDVWKHDXWKRUVKDYH
GRQHUHIHUULQJWRWKHDUHDWDNHQLQWRFRQVLGHUDWLRQLQWKHSDSHU
$FNQRZOHGJHPHQWV
7KLVZRUNKDVEHHQIXQGHGE\WKH1DWLRQDO5HVHDUFK3URJUDP35,1SURW6:7&.&ZKLFK
LVSUHVHQWO\DFNQRZOHGJHG
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